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Surgical management of anomalous left coronary artery
(ALCA) varies from simple ligation of the anomalous artery to
cardiac transplantation.1 The ideal operation in most cases aims
to construct a 2-coronary artery system; this can be achieved by
a number of procedures that require global myocardial
ischemia during an operation.2-5 Because preservation of the
residual ventricular function optimizes the chances of recovery
after such procedures,1,5 operating on a beating heart in these
cases may prevent myocardial damage and yield better results.
We report the surgical techniques and the clinical and angio-
graphic results of the first 2 patients with ALCA who had a 2-
coronary artery system re-established on a beating heart.
Patients and methods. The clinical details of the 2 patients
who underwent the procedure are outlined in Table I. In both
cases the diagnosis was confirmed with cardiac catheteriza-
tion. The patients were then referred for implantation of the
ALCA. With general anesthesia, the heart was exposed
through a median sternotomy. Cardiopulmonary bypass was
established using 2 venous cannulas and an aortic return. The
ALCA was mobilized for 1 to 1.5 cm from its origin and was
occluded with a small vascular clamp. The anomalous coro-
nary arteries that arose from the left sinus of the pulmonary
artery, in both cases, were excised with a generous cuff from
the pulmonary artery wall. In the first patient, the cuff was
used to fashion a tube extension to the aorta. In the second
patient, the ALCA was anastomosed directly to the left side of
the ascending aorta. The pulmonary artery was reconstructed
with a piece of autologous pericardium. Both procedures were
performed on a beating heart on normothermic cardiopul-
monary bypass without snaring the cavae. There was no risk
of systemic air embolism because neither of the patients had
atrial or ventricular septal defects. Left side vent was not
required because the patients had no aortic regurgitation and
remained in sinus rhythm throughout the procedure. The
patients came off cardiopulmonary bypass with inotropic sup-
port (dopamine, 10 m g/kg per minute). The first patient had an
uneventful intensive care unit stay and was extubated after 3
days, whereas adult respiratory distress syndrome developed
in the second patient, who was treated with ventilation for 7
days. The patients were discharged from the hospital after 8
and 15 days, respectively. Postoperative echocardiographic
findings of good left coronary antegrade flow and improved
ventricular function (Table I) were confirmed by angiography
(Fig 1) after 6 months and 8 weeks, respectively.
Discussion. The ideal repair of ALCA is reconstruction of a
2-coronary artery system.1,2 This can be achieved by a number
of techniques: direct implantation of ALCA into the ascending
aorta, Takeuchi repair (aortopulmonary tunnel operation), sub-
clavian–left coronary artery anastomosis, and coronary artery
bypass grafting with an internal thoracic artery or a vein graft.2-5
All these procedures have been performed by applying global
myocardial ischemia during the operation. Perioperative
deaths of patients with ALCA vary from 0% to 75%.1,5 The
extent of ischemic myocardial damage is the most important
determinant of outcome after a corrective operation.1,5
Prevention of further ischemic injury by avoiding aortic cross-
clamp and global myocardial ischemia may improve the oper-
ative results of patients with ALCA. Early encouraging reports
on coronary artery bypass surgery on a beating heart in adults
has prompted us to apply similar principles in reimplantation
of ALCA. We found that reimplantation of ALCA into the
aorta can be achieved on a beating perfused heart without ren-
dering the myocardium ischemic.
However, there are a few potential limitations to this tech-
nique. First, the application of a partial clamp to a small aorta
could jeopardize the right coronary artery flow. This can be
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Table I. Clinical details of the first 2 patients who
underwent reimplantation of anomalous left main
coronary artery on a beating heart
Patient 1 Patient 2
Age 4 Y 6 mo
Sex Male Female
NYHA class I IV, receiving 
antifailure therapy
Shortening fraction 30 16
before the operation (%)
Degree of mitral regurgitation Mild Moderate
before the operation
Cardiopulmonary bypass time 134 261
(min)
Intensive care unit stay (d) 3 9
Shortening fraction at 8 wk 35 22
after the operation (%)
Hospital stay (d) 8 15
Duration of follow-up (mo) 6 2
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avoided by adequate mobilization of the aorta, applying a small
partial clamp, and closely observing for electrocardiographic
signs of acute myocardial ischemia. Second, mobilization of
the ALCA and its main branches and reconstruction of the pul-
monary artery with a pericardial patch on a beating heart may
prolong cardiopulmonary bypass time. Detailed knowledge of
the coronary artery anatomy of individual patients and the use
of tube grafts in pulmonary artery reconstruction could mini-
mize the duration of cardiopulmonary bypass. Third, undue
tension on the coronary artery can be avoided by using an
extrapulmonary tube extension as described in the first case
and by adequate mobilization of the left coronary artery and its
main branches. Despite these potential limitations, we believe
that reimplantation of ALCA on a beating heart could have an
important role to play in the management of patients with
anomalous origin left coronary artery.
Note: Since the submission of this article, another 8-month-
old girl with anomalous left coronary artery and severe
ischemic cardiomyopathy has successfully undergone reim-
plantation of ALCA on a beating heart.
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Fig 1. Late phase of aortic injection 6 months (panel A; patient 1) and 2 months (panel B; patient 2) after reim-
plantation of the anomalous left main coronary artery on a beating heart.
